Appendicitis is the most common non-obstetric cause of acute abdomen in pregnancy. Diagnosis of appendicitis becomes difficult with the change of appendiceal position during pregnancy. Late diagnosis and treatment increase the likelihood of developing perforation. In this study, we aimed to evaluate perioperative outcomes of appendicitis in pregnant patients in secondary hospitals in the light of the literature. 29 pregnant women who performed appendectomy between April 2012 and July 2017 were included in the study. Patients were evaluated according to age, gestational age, white blood cell count, percentage of neutrophil count, C-reactive protein level, ultrasonographic findings, pathologic results, duration of hospitalization and complications. Out of the 29 pregnant patients, 9 (31.0%) patients had surgery during the first trimester, 13 (44.8%) during the second trimester and 7 (24.2%) during the third trimester. Median white blood cell count was 12870 K/mm 3 (min-max;7170-25210). Negative laparotomy rate was %31.0. Median duration of hospitalization was 3.24 days (2-7). Morbidity was observed in 2 (6.9%) of 29 patients. Intra-abdominal abscess was observed in one patient and colonic fistula was observed in one patient. Our results demonstrated that appendectomy and follow-up of pregnant patients with acute appendicitis can be performed at secondary hospitals.
Introduction
Acute appendicitis is the most common non-obstetric surgical disease in pregnancy and occurs most usual in the second trimester (1) . Surgery during pregnancy increase the possibility of spontaneous abortion, preterm delivery, perinatal morbidity and mortality. The rate of maternal death is very low due to improved antibiotics, better perioperative follow-up, and improvements in perioperative patient management (2) . Because the position of appendix changes with gestational age, diagnosis of appendicitis during pregnancy is difficult. Delayed diagnosis results in increased risk of developing perforation (3) . Although ultrasonography (US) is the most common and easiest method to diagnose appendicitis during pregnancy, recent studies show the superiority of magnetic resonance imaging (4) . In this study, we aimed to evaluate perioperative outcomes of appendicitis in pregnant patients in secondary hospital in the light of the literature.
Material and Method
A total of 29 pregnant women diagnosed with acute appendicitis that underwent an appendectomy in Bitlis and Tatvan State Hospitals between April 2012 and July 2017 were included in this retrospective study. The necessary approvals were obtained from both hospitals and patient data were obtained from medical records. Patients were evaluated according to age, gestational age, white blood cell count, percentage of neutrophil count, C-reactive protein level, ultrasonographic findings, pathologic results, duration of hospitalization and complications. All the patients included in the study were evaluated by gynecologist and general surgeon preoperative and postoperatively, open appendectomy was performed in all cases.
Results
Median age of the patients was 25.79 years (min-max;18-36). Out of the 29 pregnant patients, 9 (31.0%) patients had surgery during the first trimester, 13 (44.8%) during the second trimester and 7 (24.2%) during the third trimester.
Median white blood cell count was 12870 K/mm 3 (min-max; 7170-25210). Median neutrophil count was 10420 K/mm 3 (min-max; 3440-21870).
Negative laparotomy rate was %31.0 (n=9). Inflammation of appendix was observed in 20 cases during pathological evaluation. After evaluation with US, 19 patients were diagnosed with acute appendicitis. Diagnosis was confirmed histologically in 17 patients. Acute appendicitis was observed in 3 of 10 patients whose appendices could not be visualized by US. C-reactive protein (CRP) level was evaluated in 22 of 29 patients, median CRP was 30.51 mg/L (min-max; 0.7-129.5). Median duration of hospitalization was 3.24 days (2-7). Morbidity was observed in 2 (6.9%) of 29 patients. Intraabdominal abscess was observed in one patient and colonic fistula was observed in one patient. Only 1 (3.4%) patient had fetal loss (Table 1) . 
Discussion
Acute appendicitis is the most common surgical emergency and affects approximately 7% of the population (5) . 2% of pregnant women in the world undergo surgical procedures unrelated to pregnancy. The most frequent nonobstetric procedure in pregnant women is appendectomy (4). Acute appendicitis is most commonly seen in the second trimester (1) . Similar to what has been reported in the literature, most of our patients were in the second trimester. Several studies have reported the prevalence of acute appendicitis in pregnant population to be 1/1000 to 1/5533 (3) .
It is difficult to predict the cause of abdominal pain due to special physiological and anatomical changes in pregnancy in pregnant patients. At approximately 12 weeks of gestation, enlarging uterus becomes an abdominal organ and causes pressure on abdominal organs. This enlargement creates difficulty in localizing the pain and affects peritoneal findings (6) . During pregnancy, findings of peritoneal inflammation begin to shift upwards and backwards (7) . Mild leukocytosis may be a normal finding in pregnant women and this causes difficulty in diagnosis (8) . Restriction in radiological methods also causes difficulty in diagnosis (3).
Abdominal pain, fever, leukocytosis, nausea / vomiting and change in bowel habits can be observed in all pregnancies, and these causes difficulty in diagnosis. However, in acute appendicitis nausea and vomiting are seen after the abdominal pain, and pregnant patients have nausea and vomiting not associated with abdominal pain. Ectopic pregnancy should also be considered in differential diagnosis (1) . Pyelonephritis should be considered in pregnant patients with pain on the right side. Preeclampsia and HELLP syndrome in the second trimester may cause nausea, vomiting and abdominal pain. (9) . In a study of 52 pregnant women with appendectomy, it is reported that appendix perforation is the only cause of maternal morbidity, and if the operation is performed 20 hours after the onset of symptoms, perforation seems inevitable (10) . Increased gestational age makes diagnosis difficult and increases the risk of appendix perforation and complication (6) . Fetal risks seen in pregnant women with appendicitis are low gestational age, low birth weight, preterm delivery and major congenital anomalies. Major congenital anomalies are seen only in the first trimester. Low gestational age and low birth weight may be associated with increased infant mortality.
Fetal mortality is 1.5% in uncomplicated appendicitis, in perforated appendicitis the rate increases up to 37% (11) . The fetal mortality rate in our study was 3.4%. Negative appendectomy rate during pregnancy is between 3% and 23% in studies performed (4) . In our study, negative laparotomy rate was 31%. In their study, McGory et al reported that fetal mortality is higher in patients with negative laparotomy (12) .
The use of imaging modalities to diagnose acute appendicitis is limited by the effects of radiation and contrast agents on the fetus. US is the most commonly used imaging technique during pregnancy. But, it is a user-dependent method and normal ultrasonographic findings do not exclude acute appendicitis (13) . Because of the risk of radiation and contrast agent, use of computerized tomography is very limited in gestation. It is used only in situations like polytrauma where the life of the mother is at risk. Non-contrast magnetic resonance imaging is useful when US is insufficient in the diagnosis of acute appendicitis. However, there are potential risks to the fetus especially in the first trimester (14) .
Laparoscopic surgery in pregnancy causes increased intraabdominal pressure, decreased maternal cardiac output and consequently reduced uteroplacental perfusion. However, some studies suggest that there is no statistical difference between laparoscopic and open appendectomy in pregnancy (14) . According to the results of a metaanalysis performed, laparoscopic appendectomy in pregnancy reveals 2 times more baby loss than open appendectomy. There is no difference between groups in terms of preterm delivery, birth weight, APGAR score and wound infection (2) .
In conclusion, studies on acute appendicitis in pregnancy in the literature were mostly performed in tertiary hospitals. When our study involving 29 patients was examined, there were no significant differences in the results and complications seen with the literature. Acute appendicitis is the most common surgical emergency that is not associated with gestation in pregnancy and delay in diagnosis may increase the complication rate. According to the results obtained, follow-up and treatment can also be performed at secondary hospitals.
